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information about this guide
This guide provides cycle time and productivity informa-
tion for harvesting equipment commonly used in Maine’s 
logging industry for partial harvests. Data were collected 
in terms of time consumption per work task. With these 
data, cycle time equations were developed. Productivity 
functions were developed using tree volumes estimated with 
Li et al. (2012) and Weiskittel and Li (2012) equations and 
samples of dbh and tree height for individual species. It is 
important to remember that productivity may vary from 
stand to stand due to differences in tree volume at the site 
level. Cycle time functions are independent of tree volume 
and will give fairly accurate predictions of time consump-
tion per machine.
Productivity information is displayed in tables and fig-
ures in three units (cords/PMH, tons/PMH and m3/PMH). 
The productive machine hour (PMH) includes breaks up to 
15 minutes (e.g. throwing chain). The original data were 
collected in ft3/PMH and has been converted to the three 
units presented in this guide. The following conversion 
factors have been used:
1 cord = 85 ft3
1 cord = 2.1 tons (softwooda)
1 cord = 2.25 tons (hardwoodb)
1 m3 = 35.3 ft3
1 m = 3.3 ft
1 in = 2.54 cm
a Softwood = balsam fir, red spruce
b Hardwood = American beech, white birch, aspen/poplar, red maple
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Data Collection
All data were collected during the summer of 2012. 
Slopes on harvest sites were generally smaller 7%, but did 
reach up to 14%.
Whole-tree systems
Whole-tree systems included feller-buncher, grapple 
skidder and stroke delimber. Data were collected from 
partial harvests with initial stand densities between 411 
and 1,027 trees per acre. Basal area ranged from 109 to 238 
square feet per acre. Removal intensities ranged from 15% 
to 67% of the initial basal area. Skidding cycle time included 
the time of a full cycle (travel empty, load, travel loaded, 
unload) and is shown in the grapple skidder figure on the 
y-axis with the one-way traveling distance on the x-axis.
Cut-to-length systems
Cut-to-length systems included harvester and forwarder. 
Data were collected from partial harvests with initial stand 
densities between 537 and 1,948 trees per acre. Basal area 
ranged from 116 to 203 square feet per acre. Removal 
intensities ranged from 25% to 90% of the initial basal area. 
Forwarder cycle time included a full cycle (travel empty, 
load, travel loaded, unload) and is shown in the forwarder 
figure on the y-axis with the one-way traveling distance 
on the x-axis.
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cycle time information in minutes
Grapple Skidder Cycle Time
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Stroke Delimber Cycle Time
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Harvester Cycle Time
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Forwarder Cycle Time
7MAFES Miscellaneous Publication 762
cycle time equations
Cycle Time Equations (inch and feet)
Grapple Skidder 
Cycle Time[min] = exp(1.618 + 0.0005 × Distance [ft])   
Stroke Delimber
Cycle Time[min] = exp(-1.247 + 0.099 × DBH [in] – 0.135 × SPPGRP[dummy])
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Harvester
Cycle Time[min] = exp(-1.129 + 0.104 × DBH [in] – 0.246 × SPPGRP[dummy])
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Forwarder
Cycle Time[min] = 24.725 + 0.012 × Distance[ft]
Cycle Time Equations (cm and meter)
Grapple Skidder
Cycle Time[min]= exp(1.618 + 0.002 × Distance [m])
Stroke Delimber
Cycle Time[min] = exp(-1.247 + 0.039 × DBH[cm] – 0.135 × SPPGRP[dummy])
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Harvester
Cycle Time[min] = exp(-1.129 + 0.041 × DBH[cm] – 0.246 × SPPGRP[dummy])
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Forwarder
Cycle Time[min] = 24.725 + 0.040 × Distance [m]
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productivity information in cords/pmh
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Grapple Skidder Productivity (cords/PMH) 
(total volume including biomass)
Distance Bunch* Volume (cords)
(ft) 1.0 1.5 2.0 2.5 3.0
100 11.7 17.1 24.9 36.3 52.9
200 11.1 16.2 23.7 34.5 50.4
300 10.6 15.4 22.5 32.8 47.9
400 10.1 14.7 21.4 31.2 45.6
500 9.6 14.0 20.4 29.7 43.3
600 9.1 13.3 19.4 28.3 41.2
700 8.7 12.6 18.4 26.9 39.2
800 8.2 12.0 17.5 25.6 37.3
900 7.8 11.4 16.7 24.3 35.5
1000 7.5 10.9 15.9 23.1 33.8
1100 7.1 10.3 15.1 22.0 32.1
1200 6.7 9.8 14.4 20.9 30.5
1300 6.4 9.4 13.7 19.9 29.0
1400 6.1 8.9 13.0 18.9 27.6
1500 5.8 8.5 12.4 18.0 26.3
1600 5.5 8.1 11.8 17.1 25.0
1700 5.3 7.7 11.2 16.3 23.8
1800 5.0 7.3 10.6 15.5 22.6
1900 4.8 6.9 10.1 14.8 21.5
2000 4.5 6.6 9.6 14.0 20.5
2100 4.3 6.3 9.2 13.3 19.5
2200 4.1 6.0 8.7 12.7 18.5
2300 3.9 5.7 8.3 12.1 17.6
2400 3.7 5.4 7.9 11.5 16.8
2500 3.5 5.1 7.5 10.9 15.9
*A bunch is also called a twitch or hitch.
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Stroke Delimber Productivity (cords/PMH)
(merchantable volume, top = 3 inches)
DBH SW HW  DBH SW HW
(in) (cords/PMH) (in) (cords/PMH)
4.0 2.0 1.0  13.0 21.4 17.7
4.5 2.5 1.3  13.5 23.1 19.3
5.0 3.1 1.8  14.0 24.9 20.9
5.5 3.8 2.3  14.5 26.7 22.6
6.0 4.5 2.9  15.0 28.6 24.3
6.5 5.3 3.5  15.5 30.6 26.1
7.0 6.1 4.2  16.0 32.6 28.0
7.5 7.1 5.0  16.5 34.7 29.9
8.0 8.0 5.8  17.0 36.8 31.9
8.5 9.1 6.7  17.5 39.0 33.9
9.0 10.2 7.7  18.0 41.3 36.1
9.5 11.4 8.7  18.5 43.6 38.3
10.0 12.6 9.8  19.0 46.0 40.5
10.5 13.9 11.0  19.5 48.5 42.8
11.0 15.3 12.2  20.0 51.0 45.2
11.5 16.7 13.5  20.5 53.6 47.7
12.0 18.2 14.8  21.0 56.3 50.2
12.5 19.8 16.3     
SW = Softwood (balsam fir, red spruce)
HW = Hardwood (american beech, paper birch, quaking aspen, red maple)
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Harvester Productivity (cords/PMH)
(merchantable volume, top = 3 inches)
DBH SW HW DBH SW HW
(in) (cords/PMH) (in) (cords/PMH)
4.0 2.2 1.5 11.0 19.3 13.1
4.5 2.6 1.8 11.5* 22.5 15.3
5.0 3.0 2.1 12.0* 26.3 17.8
5.5 3.5 2.4 12.5* 30.6 20.8
6.0 4.1 2.8 13.0* 35.8 24.3
6.5 4.8 3.3 13.5* 41.7 28.4
7.0 5.6 3.8 14.0* 48.7 33.1
7.5 6.5 4.4 14.5* 56.9 38.6
8.0 7.6 5.2 15.0* 66.4 45.1
8.5 8.9 6.1 15.5* 77.4 52.6
9.0 10.4 7.1 16.0* 90.4 61.4
9.5 12.1 8.2 16.5* 105.5 71.7
10.0 14.2 9.6 17.0* 123.1 83.7
10.5 16.5 11.2    
SW = Softwood (balsam fir, red spruce)
HW = Hardwood (paper birch, quaking aspen)
*Productivity information for dbh greater than 11 inches is extrapolated since 
information was only collected for dbh up to 11 inches. 
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Forwarder Productivity (cords/PMH)
(merchantable volume) 100 logs per load
 Distance
Log volume (ft3) 
Number of logs/load = 100
(ft) 2.0 2.5 3.0 3.5
400 5.1 6.0 7.0 7.9
500 4.9 5.8 6.8 7.7
600 4.7 5.6 6.6 7.5
700 4.5 5.4 6.4 7.3
800 4.3 5.2 6.2 7.1
900 4.1 5.0 6.0 6.9
1000 3.9 4.8 5.8 6.7
1100 3.7 4.6 5.6 6.5
1200 3.5 4.4 5.4 6.3
1300 3.3 4.2 5.2 6.1
1400 3.1 4.0 5.0 5.9
1500 2.9 3.8 4.8 5.7
1600 2.7 3.6 4.6 5.5
1700 2.5 3.4 4.4 5.3
1800 2.3 3.2 4.2 5.1
1900 2.1 3.0 4.0 4.9
2000 1.9 2.8 3.8 4.7
2100 1.7 2.6 3.6 4.5
A log with 2.0 ft3 volume is 16 ft long and has a diameter of 5 in. 
A log with 2.5 ft3 volume is 14 ft long and has a diameter of 6 in. 
A log with 3.0 ft3 volume is 16 ft long and has a diameter of 6 in. 
A log with 3.5 ft3 volume is 14 ft long and has a diameter of 7 in.  
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Forwarder Productivity (cords/PMH)
(merchantable volume)  150 logs per load
Distance 
Log volume (ft3)
Number of logs/load = 150
(ft) 2.0 2.5 3.0 3.5
400 7.0 8.0 8.9 9.8
500 6.8 7.8 8.7 9.6
600 6.6 7.6 8.5 9.4
700 6.4 7.4 8.3 9.2
800 6.2 7.2 8.1 9.0
900 6.0 7.0 7.9 8.8
1000 5.8 6.8 7.7 8.6
1100 5.6 6.6 7.5 8.4
1200 5.4 6.4 7.3 8.2
1300 5.2 6.2 7.1 8.0
1400 5.0 6.0 6.9 7.8
1500 4.8 5.8 6.7 7.6
1600 4.6 5.6 6.5 7.4
1700 4.4 5.4 6.3 7.2
1800 4.2 5.2 6.1 7.0
1900 4.0 5.0 5.9 6.8
2000 3.8 4.8 5.7 6.6
2100 3.6 4.6 5.5 6.4
A log with 2.0 ft3 volume is 16 ft long and has a diameter of 5 in. 
A log with 2.5 ft3 volume is 14 ft long and has a diameter of 6 in. 
A log with 3.0 ft3 volume is 16 ft long and has a diameter of 6 in. 
A log with 3.5 ft3 volume is 14 ft long and has a diameter of 7 in.
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Forwarder Productivity (cords/PMH)
(merchantable volume)  200 logs per load
Distance
Log volume (ft3)
Number of logs/load = 200
(ft) 2.0 2.5 3.0 3.5
400 9.0 9.9 - -
500 8.8 9.7 - -
600 8.6 9.5 - -
700 8.4 9.3 - -
800 8.2 9.1 - -
900 8.0 8.9 - -
1000 7.8 8.7 - -
1100 7.6 8.5 - -
1200 7.4 8.3 - -
1300 7.2 8.1 - -
1400 7.0 7.9 - -
1500 6.8 7.7 - -
1600 6.6 7.5 - -
1700 6.4 7.3 - -
1800 6.2 7.1 - -
1900 6.0 6.9 - -
2000 5.8 6.7 - -
2100 5.6 6.5 - -
A log with 2.0 ft3 volume is 16 ft long and has a diameter of 5 in. 
A log with 2.5 ft3 volume is 14 ft long and has a diameter of 6 in. 
A log with 3.0 ft3 volume is 16 ft long and has a diameter of 6 in. 
A log with 3.5 ft3 volume is 14 ft long and has a diameter of 7 in.
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productivity information in tons/pmh
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Grapple Skidder Productivity (tons/PMH)
(total volume including biomass)
Distance Bunch* size (tons)
(ft) 2.0 3.0 4.0 5.0 6.0
100 24.4 33.8 46.9 65.2 90.5
200 23.2 32.2 44.7 62.0 86.1
300 22.0 30.6 42.5 59.0 81.9
400 21.0 29.1 40.4 56.1 77.9
500 19.9 27.7 38.4 53.4 74.1
600 19.0 26.3 36.6 50.8 70.5
700 18.0 25.1 34.8 48.3 67.0
800 17.2 23.8 33.1 45.9 63.8
900 16.3 22.7 31.5 43.7 60.6
1000 15.5 21.6 29.9 41.6 57.7
1100 14.8 20.5 28.5 39.5 54.9
1200 14.1 19.5 27.1 37.6 52.2
1300 13.4 18.6 25.8 35.8 49.7
1400 12.7 17.7 24.5 34.0 47.2
1500 12.1 16.8 23.3 32.4 44.9
1600 11.5 16.0 22.2 30.8 42.7
1700 10.9 15.2 21.1 29.3 40.7
1800 10.4 14.5 20.1 27.9 38.7
1900 9.9 13.7 19.1 26.5 36.8
2000 9.4 13.1 18.2 25.2 35.0
2100 9.0 12.4 17.3 24.0 33.3
2200 8.5 11.8 16.4 22.8 31.7
2300 8.1 11.3 15.6 21.7 30.1
2400 7.7 10.7 14.9 20.6 28.6
2500 7.3 10.2 14.1 19.6 27.2
*A bunch is also called a twitch or hitch.
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Stroke Delimber Productivity (tons/PMH)
(merchantable volume, top = 3 inches)
DBH SW HW  DBH SW HW
(in) (tons/PMH) (in) (tons/PMH)
4.0 4.4 2.2  13.0 48.1 39.8
4.5 5.6 3.0  13.5 52.0 43.3
5.0 6.9 4.0  14.0 55.9 46.9
5.5 8.4 5.2  14.5 60.0 50.7
6.0 10.1 6.5  15.0 64.2 54.6
6.5 11.8 7.9  15.5 68.6 58.6
7.0 13.8 9.5  16.0 73.2 62.8
7.5 15.8 11.2  16.5 77.8 67.1
8.0 18.1 13.1  17.0 82.6 71.6
8.5 20.4 15.1  17.5 87.6 76.2
9.0 22.9 17.3  18.0 92.7 81.0
9.5 25.6 19.6  18.5 98.0 85.9
10.0 28.4 22.1  19.0 103.4 91.0
10.5 31.3 24.7  19.5 108.9 96.2
11.0 34.4 27.4  20.0 114.6 101.5
11.5 37.6 30.3  20.5 120.4 107.0
12.0 41.0 33.3  21.0 126.4 112.7
12.5 44.5 36.5     
SW = Softwood (balsam fir, red spruce)
HW = Hardwood (american beech, paper birch, quaking aspen, red maple)
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Harvester Productivity (tons/PMH)
(merchantable volume, top = 3 inches)
DBH SW HW DBH SW HW
(in) (tons/PMH) (in) (tons/PMH)
4.0 4.7 3.4 11.0 40.5 29.5
4.5 5.4 4.0 11.5* 47.3 34.4
5.0 6.3 4.6 12.0* 55.1 40.2
5.5 7.4 5.4 12.5* 64.4 46.9
6.0 8.6 6.3 13.0* 75.1 54.7
6.5 10.1 7.3 13.5* 87.7 63.8
7.0 11.8 8.6 14.0* 102.3 74.5
7.5 13.7 10.0 14.5* 119.4 87.0
8.0 16.0 11.7 15.0* 139.4 101.5
8.5 18.7 13.6 15.5* 162.6 118.5
9.0 21.8 15.9 16.0* 189.8 138.2
9.5 25.5 18.6 16.5* 221.5 161.3
10.0 29.7 21.6 17.0* 258.5 188.3
10.5 34.7 25.3    
Softwood  = balsam fir, red spruce
Hardwood = paper birch, quaking aspen
* Productivity information for dbh greater than 11 inches is extrapolated since 
information was only collected for dbh up to 11 inches. 
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Forwarder Productivity (tons/PMH)
(merchantable volume)  100 logs per load
Distance 
(ft)
Log weight (tons)
Number of logs/load = 100
0.05 0.06 0.07 0.08 0.09
400 10.9 12.5 14.0 15.6 17.2
500 10.5 12.1 13.6 15.2 16.8
600 10.1 11.7 13.2 14.8 16.4
700 9.7 11.3 12.8 14.4 16.0
800 9.3 10.9 12.4 14.0 15.6
900 8.9 10.5 12.0 13.6 15.2
1000 8.5 10.1 11.6 13.2 14.8
1100 8.1 9.7 11.2 12.8 14.4
1200 7.7 9.3 10.8 12.4 14.0
1300 7.3 8.9 10.4 12.0 13.6
1400 6.9 8.5 10.0 11.6 13.2
1500 6.5 8.1 9.6 11.2 12.8
1600 6.1 7.7 9.2 10.8 12.4
1700 5.7 7.3 8.8 10.4 12.0
1800 5.3 6.9 8.4 10.0 11.6
1900 4.9 6.5 8.0 9.6 11.2
2000 4.5 6.1 7.6 9.2 10.8
2100 4.1 5.7 7.2 8.8 10.4
A log with 0.05 tons weight is 16 ft long and has a diameter of 5 in. 
A log with 0.06 tons weight is 14 ft long and has a diameter of 6 in. 
A log with 0.07 tons weight is 16 ft long and has a diameter of 6 in. 
A log with 0.08 tons weight is 12 ft long and has a diameter of 7 in.
A log with 0.09 tons weight is 14 ft long and has a diameter of 7 in.
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Forwarder Productivity (tons/PMH)
(merchantable volume)  150 logs per load
Distance 
(ft)
Log weight (tons)
Number of logs/load = 150
0.05 0.06 0.07 0.08 0.09
400 15.0 16.6 18.1 19.7 21.3
500 14.6 16.2 17.7 19.3 20.9
600 14.2 15.8 17.3 18.9 20.5
700 13.8 15.4 16.9 18.5 20.1
800 13.4 15.0 16.5 18.1 19.7
900 13.0 14.6 16.1 17.7 19.3
1000 12.6 14.2 15.7 17.3 18.9
1100 12.2 13.8 15.3 16.9 18.5
1200 11.8 13.4 14.9 16.5 18.1
1300 11.4 13.0 14.5 16.1 17.7
1400 11.0 12.6 14.1 15.7 17.3
1500 10.6 12.2 13.7 15.3 16.9
1600 10.2 11.8 13.3 14.9 16.5
1700 9.8 11.4 12.9 14.5 16.1
1800 9.4 11.0 12.5 14.1 15.7
1900 9.0 10.6 12.1 13.7 15.3
2000 8.6 10.2 11.7 13.3 14.9
2100 8.2 9.8 11.3 12.9 14.5
A log with 0.05 tons weight is 16 ft long and has a diameter of 5 in. 
A log with 0.06 tons weight is 14 ft long and has a diameter of 6 in. 
A log with 0.07 tons weight is 16 ft long and has a diameter of 6 in. 
A log with 0.08 tons weight is 12 ft long and has a diameter of 7 in.
A log with 0.09 tons weight is 14 ft long and has a diameter of 7 in.
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Forwarder Productivity (tons/PMH)
(merchantable volume)  200 logs per load
Distance
(ft)
Log weight (tons) 
Number of logs/load = 200
0.05 0.06 0.07 0.08 0.09
400 19.1 20.7 - - -
500 18.7 20.3 - - -
600 18.3 19.9 - - -
700 17.9 19.5 - - -
800 17.5 19.1 - - -
900 17.1 18.7 - - -
1000 16.7 18.3 - - -
1100 16.3 17.9 - - -
1200 15.9 17.5 - - -
1300 15.5 17.1 - - -
1400 15.1 16.7 - - -
1500 14.7 16.3 - - -
1600 14.3 15.9 - - -
1700 13.9 15.5 - - -
1800 13.5 15.1 - - -
1900 13.1 14.7 - - -
2000 12.7 14.3 - - -
2100 12.3 13.9 - - -
A log with 0.05 tons weight is 16 ft long and has a diameter of 5 in. 
A log with 0.06 tons weight is 14 ft long and has a diameter of 6 in. 
A log with 0.07 tons weight is 16 ft long and has a diameter of 6 in. 
A log with 0.08 tons weight is 12 ft long and has a diameter of 7 in.
A log with 0.09 tons weight is 14 ft long and has a diameter of 7 in.
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Grapple Skidder Productivity (m3/PMH)
(total volume including biomass)
Distance
(m)
Bunch* Volume (m3)
2.0 3.0 4.0 5.0 6.0
50 23.6 32.3 44.2 60.5 82.8
100 21.3 29.2 40.0 54.7 74.9
150 19.3 26.4 36.2 49.5 67.8
200 17.5 23.9 32.7 44.8 61.3
250 15.8 21.6 29.6 40.5 55.5
300 14.3 19.6 26.8 36.7 50.2
350 12.9 17.7 24.2 33.2 45.4
400 11.7 16.0 21.9 30.0 41.1
450 10.6 14.5 19.8 27.2 37.2
500 9.6 13.1 18.0 24.6 33.6
550 8.7 11.9 16.2 22.2 30.4
600 7.8 10.7 14.7 20.1 27.5
650 7.1 9.7 13.3 18.2 24.9
700 6.4 8.8 12.0 16.5 22.6
750 5.8 8.0 10.9 14.9 20.4
800 5.3 7.2 9.9 13.5 18.5
 *A bunch is also called a twitch or hitch.
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Stroke Delimber Productivity (m3/PMH)
(merchantable volume, top = 7.5 cm)
DBH
(cm)
SW HW  DBH
(cm)
SW HW
(m3/MH) (m3/MH)
10 4.5 2.2  31 45.3 37.0
11 5.5 2.9  32 48.3 39.7
12 6.6 3.7  33 51.4 42.5
13 7.8 4.6  34 54.6 45.4
14 9.0 5.6  35 57.9 48.4
15 10.4 6.6  36 61.2 51.5
16 11.9 7.8  37 64.7 54.7
17 13.4 9.1  38 68.3 58.0
18 15.1 10.5  39 72.0 61.4
19 16.8 11.9  40 75.7 64.8
20 18.7 13.5  41 79.6 68.4
21 20.6 15.1  42 83.5 72.1
22 22.7 16.9  43 87.6 75.8
23 24.8 18.7  44 91.7 79.7
24 27.0 20.7  45 96.0 83.7
25 29.3 22.7  46 100.3 87.7
26 31.8 24.9  47 104.8 91.9
27 34.3 27.1  48 109.3 96.1
28 36.9 29.4  49 113.9 100.5
29 39.6 31.8  50 118.6 104.9
30 42.4 34.4     
SW = Softwood (balsam fir, red spruce)
HW = Hardwood (american beech, paper birch, quaking aspen, red maple) 
	
36 MAFES Miscellaneous Publication 762
37MAFES Miscellaneous Publication 762
Harvester Productivity (m3/PMH)
(merchantable volume, top = 7.5 cm)
DBH
(cm)
SW HW  DBH
(cm)
SW HW
(m3/PMH) (m3/PMH)
10 5.2 3.6  26 37.0 25.2
11 5.9 4.0  27 41.8 28.4
12 6.7 4.6  28 47.2 32.1
13 7.6 5.2  29* 53.3 36.3
14 8.6 5.8  30* 60.2 41.0
15 9.7 6.6  31* 68.0 46.3
16 10.9 7.4  32* 76.9 52.3
17 12.3 8.4  33* 86.8 59.1
18 13.9 9.5  34* 98.1 66.8
19 15.7 10.7  35* 110.8 75.4
20 17.8 12.1  36* 125.2 85.2
21 20.1 13.7  37* 141.5 96.3
22 22.7 15.4  38* 159.8 108.7
23 25.6 17.4  39* 180.5 122.9
24 29.0 19.7  40* 204.0 138.8
25 32.7 22.3     
SW = Softwood (balsam fir, red spruce)
HW = Hardwood (paper birch, quaking aspen)
*Productivity information for dbh greater than 28 cm is extrapolated since 
information was only collected for dbh up to 28 cm.
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Forwarder Productivity (m3/PMH)
(merchantable volume)  100 logs per load
Distance 
(m)
Log volume (m3)
Number of logs/load = 100
0.06 0.07 0.08 0.09 0.10
150 12.5 14.1 15.6 17.2 18.8
200 11.7 13.3 14.9 16.5 18.1
250 11.0 12.6 14.1 15.7 17.3
300 10.2 11.8 13.4 15.0 16.6
350 9.5 11.1 12.6 14.2 15.8
400 8.7 10.3 11.9 13.5 15.1
450 8.0 9.6 11.1 12.7 14.3
500 7.2 8.8 10.4 12.0 13.6
550 6.5 8.1 9.6 11.2 12.8
600 5.7 7.3 8.9 10.5 12.1
650 5.0 6.6 8.1 9.7 11.3
700 4.2 5.8 7.4 9.0 10.6
A log with 0.06 m3 volume is 4 m long and has a diameter of 14 cm. 
A log with 0.07 m3 volume is 4 m long and has a diameter of 15 cm.
A log with 0.08 m3 volume is 5 m long and has a diameter of 14 cm. 
A log with 0.09 m3 volume is 5 m long and has a diameter of 15 cm.
A log with 0.10 m3 volume is 5 m long and has a diameter of 16 cm. 
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Forwarder Productivity (m3/PMH)
(merchantable volume) 150 logs per load
Distance
(m)
Log volume (m3) 
Number of logs/load = 150
0.06 0.07 0.08 0.09 0.10
150 17.2 18.8 20.3 21.9 23.5
200 16.4 18.0 19.6 21.2 22.8
250 15.7 17.3 18.8 20.4 22.0
300 14.9 16.5 18.1 19.7 21.3
350 14.2 15.8 17.3 18.9 20.5
400 13.4 15.0 16.6 18.2 19.8
450 12.7 14.3 15.8 17.4 19.0
500 11.9 13.5 15.1 16.7 18.3
550 11.2 12.8 14.3 15.9 17.5
600 10.4 12.0 13.6 15.2 16.8
650 9.7 11.3 12.8 14.4 16.0
700 8.9 10.5 12.1 13.7 15.3
A log with 0.06 m3 volume is 4 m long and has a diameter of 14 cm. 
A log with 0.07 m3 volume is 4 m long and has a diameter of 15 cm.
A log with 0.08 m3 volume is 5 m long and has a diameter of 14 cm. 
A log with 0.09 m3 volume is 5 m long and has a diameter of 15 cm.
A log with 0.10 m3 volume is 5 m long and has a diameter of 16 cm. 
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Forwarder Productivity (m3/PMH)
(merchantable volume)  200 logs per load
Distance
(m)
Log volume (m3) 
logs/load = 200
0.06 0.07 0.08 0.09 0.10
150 21.9 23.5 - - -
200 21.1 22.7 - - -
250 20.4 22.0 - - -
300 19.6 21.2 - - -
350 18.9 20.5 - - -
400 18.1 19.7 - - -
450 17.4 19.0 - - -
500 16.6 18.2 - - -
550 15.9 17.5 - - -
600 15.1 16.7 - - -
650 14.4 16.0 - - -
700 13.6 15.2 - - -
A log with 0.06 m3 volume is 4 m long and has a diameter of 14 cm. 
A log with 0.07 m3 volume is 4 m long and has a diameter of 15 cm.
A log with 0.08 m3 volume is 5 m long and has a diameter of 14 cm.
A log with 0.09 m3 volume is 5 m long and has a diameter of 15 cm.
A log with 0.10 m3 volume is 5 m long and has a diameter of 16 cm. 
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productivity equations
Productivity Equations (cords/PMH)
Grapple Skidder
Productivity [cords/PMH] = exp(1.754 – 0.0005 × Distance [ft] + 0.755 
× BunchVol [cords])   
Stroke Delimber
Productivity [cords/PMH] = (-0.456 + 0.359 × DBH [in] + 0.419 
× SPPGRP [dummy])2
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Harvester
Productivity [cords/PMH] = exp(-0.826 + 0.309 × DBH [in] + 0.386 
× SPPGRP [dummy])
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Forwarder
Productivity [cords/PMH] = -1.751 – 0.002 × Distance  [ft] + 1.869  
× LogVol[ft3] + 0.039 × #Logs
Productivity Equations (tons/PMH)
Grapple Skidder
Productivity [tons/PMH]=exp(2.587 – 0.0005 × Distance [ft] + 0.328  
× BunchVol [tons])
Stroke Delimber
Productivity [tons/PMH] = (-0.684 + 0.538 × DBH [in] + 0.629  
× SPPGRP [dummy])2
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
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Harvester
Productivity [tons/PMH] = exp(-0.015 + 0.309 × DBH [in] + 0.317  
× SPPGRP [dummy])  
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Forwarder
Productivity [tons/PMH] = -3.676 – 0.004 × Distance [ft] + 158.891 
× LogVol [tons] + 0.082 × #Logs
Productivity Equations (m3/PMH)
Grapple Skidder
Productivity [m3/PMH] = exp(2.632 – 0.002 × Distance [m] + 0.314 
× BunchVol [m3])
Stroke Delimber
Productivity [m3/PMH] = (-0.708 + 0.219 × DBH [cm] + 0.650 
× SPPGRP [dummy])2
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Harvester
Productivity [m3/PMH] = exp(0.053 + 0.122 × DBH [cm] +  0.385
× SPPGRP[dummy])
SPPGRP is a dummy variable with 1 for softwood and 0 for hardwood.
Forwarder
Productivity[m3/PMH] = -4.214 – 0.015 × Distance [m] + 158.891
× LogVol[m3] + 0.094 × #Logs  
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feller-buncher information and 
equations
Feller-Buncher Productivity in Maine
Feller-bunchers in Maine regularly operate in small 
diameter stands (dbh < 11 in), which means that often more 
than one stem is accumulated in the head before placing the 
bunch on the ground. Our research shows that more than 
50% of the trees harvested occur in accumulations of two 
to five trees. Feller-buncher productivity functions from 
other regions quite often are developed for single-stem 
harvests and therefore are not applicable to this region.
An equation has been developed for this region to predict 
cycle time based on stem count and sum of dbh per accu-
mulation. Since it is difficult to estimate these variables for 
a given harvest operation, we have simulated this relation-
ship with average tree sizes and various diameters to show 
productivity curves in three different units (cords/PMH, 
tons/PMH, m3/PMH). Total tree volume was calculated 
using average tree heights with Honer’s equations. The sum 
of dbh for the proposed cycle time function was calculated 
using the diameter shown on the productivity curve with the 
remaining stems being assumed at 5 in (12.5 cm) diameter. 
The next few pages show tables and figures of the pro-
ductivity and the frequency of cycle times for harvesting 
single stems as well as multiple stems per accumulation.
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Feller-Buncher Productivity Information in 
cords/PMH
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Feller-Buncher Productivity Information in 
tons/PMH
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Feller-Buncher Productivity Information in 
m3/PMH
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Feller-Buncher Time Consumption Equations
Sum of DBH in inches
Time Consumption [min] = exp(-0.888 + 0.136 × Stem Count [#] + 0.017  
× sumDBH [in])
Sum of DBH in cm
Time Consumption [min] = exp(-0.888 + 0.136 × Stem Count [#] + 0.007  
× sumDBH [cm])
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